Abstract. In 5, 6] a new notion of a spectrum of u 2 L 1 (R + ; X ) (X is a Banach space) is de ned. We show that this spectrum coincides with the Arveson spectrum of some shift group, provided u is uniformly continuous. We apply this result to prove a new version of a tauberian theorem.
For an S-biinvariant subspace E BUC(R + ; X) we will denote the quotient space by BUC(R + ; X) =E , by : BUC(R + ; X) ! BUC(R + ; X) =E the quotient map, and by S =E the quotient semigroup de ned by S =E (t) u := S(t)u. The quotient semigroup S =E is well de ned since S leaves E invariant. Lemma 2. The operator S =E (t) is an isometric isomorphism for all t 0.
Proof. Let t 0. Then the operator S =E (t) is surjective since and S(t) are surjective. In order to see that it is isometric, we let f 2 BUC(R; X). By De nition 3 ( 5, 6] ?1 f(s)S =E (s) v ds 6 = 0: By the above equation again this implies (g ? v)j R+ 6 2 E, and it remains to show that this is equivalent to (g ? u)j R+ 6 2 E. To prove this last step, we proceed by contradiction. Suppose that (g ? u)j R+ Proof. The assertion follows directly from Theorem 5 and equation (1) .
Using our characterization of the spectrum Sp R+ E (u) we can reformulate the tauberian theorems 6, Theorem 1.19] and 2, Theorem 2.3] (where a di erent, larger spectrum is used). Let us point out that the countability condition from 2, 6] is dropped; we rather state that under some ergodicity condition the spectrum Sp R+ E (u) does not contain an isolated point.
De nition 7 ( 1] ). Let u 2 BUC(R + ; X) and 2 R: We say that u is uniformly BUC(R + ; X) =E u be a corresponding eigenvector. Then S =E (t)w = e i t w; t 2 R + : By equation (3), we nd a sequence (w n ) n2N spanfS(t)u : t 2 Rg (where S(t) for t 0 is de ned as in the proof of Theorem 5) such that lim n!1 w n = w. This yields lim n!1 S(t)w n = lim n!1 S =E (t) w n = = S =E (t)w = e i t w = = e i t lim n!1 w n = lim n!1 (e i t w n ) uniformly in t 2 R + , and hence w; where in the last step we have used that M (w n ) 2 spanfM (S(t)u) : t 2 Rg = spanfS(t) (M (u)) : t 2 Rg E. This is a contradiction to w being an eigenvector.
Remark 9. By 6, Lemma 1.15], the condition Sp R+ E (u) = ; is equivalent to u 2 E.
Hence, if we assume Sp R+ E (u) to be at most countable, then it is necessarily empty by Theorem 8, since every nonempty, closed countable subset of R contains an isolated point. This fact has been exploited in several tauberian theorems in 6], in order to show that some given function u belongs to a given S-biinvariant space E.
